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(57)Abstract 

PROBLEM TO BE SOLVED: To prevent inspections associated with a 
process treatment from giving influences on the commencement of the 
manufacturing work of a product by providing a passage exclusively 
used for carrying wafers treated by means of a treating device to be 
inspected and analyzed to an inspection device and analyzer 
independently form a carrying system for supplying and recovering 
produced wafers to the treating device. 

SOLUTION: A load locking section 17 for delivering wafer containers 7 
to an intrabay carrying vehicle 7 is provided on the entire surface of a 
treating device 5 and an interface section 21 which recovers inspected 
wafers 16 is provided adjacently to a handling section 20. In the 
interface section 21, keeping mechanisms which can stock the 
inspected wafers 16 and wafer containers 7 are provided above and 
below a wafer carrying surface in addition to an inspected wafer 
recovering mechanism. Therefore, unnecessary carrying of wafers can 
be omitted. 
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* NOTICES * 

Japan Patent Office is not r sp nsible for any 
damag s caused by th use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor manufacturing system characterized independently by having inspection 
processed with the processor, and the exclusive way where even test equipment and analysis equipment 
convey the wafer for analysis with the carrier system which sets to a semiconductor manufacturing system, 
and supplies and collects product wafers to a processor. 

[Claim 2] The exclusive conveyance way of the wafer for inspection and analysis is a semiconductor 
manufacturing system with which it is characterized by the number of conveyance units being one in a 
semiconductor manufacturing system according to claim 1. 

[Claim 3] The semiconductor manufacturing system characterized by having the loader and cassette 
installation mechanism of the exclusive use which performs supply of a checking wafer, and recovery 
separately from the loader for product wafers to each equipment in a claim 1 or a semiconductor 
manufacturing system given in two. 

[Claim 4] It is the semiconductor manufacturing system characterized by having the mechanism transferred to 
the back level conveyance mechanism in which have a wafer cassette transfer machine all over each 
equipment, and this transfer machine had the vertical direction conveyance mechanism in the claim 1 or the 
semiconductor manufacturing system given in two, and the checking wafer was lifted in the upper part. 
[Claim 5] It is the semiconductor manufacturing system characterized by being conveyed in the state where it 
filled up with the air or inert gas which defecated the wafer within the airtight container when conveying the 
wafer for inspection and analysis in a claim 2 or a semiconductor manufacturing system given in three. 
[Claim 6] The wafer used for inspection and analysis in a semiconductor manufacturing system according to 
claim 1 to 5 is a semiconductor manufacturing system characterized by equipment always keeping two or more 
sheets. 

[Claim 7] For this case, the wafer sent to inspection and analysis equipment in a semiconductor manufacturing 
system according to claim 1 to 6 is a semiconductor manufacturing system characterized by equipment keeping 
it in the state where it put using the case of a sheet. 

[Claim 8] The semiconductor manufacturing system with which the equipment for inspection and analysis is 
characterized by every inspection kind and installed collectively in a semiconductor manufacturing system 
according to claim 1 to 7. 

[Claim 9] The semiconductor manufacturing system characterized by installing a memory mechanism in the 
case of the wafer for inspection and analysis, transmitting inspection and the analysis information which should 
be carried out to a test equipment side in a semiconductor manufacturing system according to claim 8, and this 
test equipment side sorting out. 

[Claim 10] The semiconductor manufacturing system characterized by installing the equipment for inspection 
and analysis in every inspection kind and a hierarchy which bundles up and is different from a wafer processor 
in a semiconductor manufacturing system according to claim 1 to 6. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] - 

[The technical field to which invention belongs] this invention relates to the inspection method and system 
which carry out dummy inspection or product inspection, without being concerned with the inspection method 
and systems in a production line, such as a semiconductor, and barring the physical distribution of a product 
wafer. 
[0002] 

[Description of the Prior Art] Semiconductor production needs to carry out hundreds of processes by 
completion of wafer processing. When a foreign matter adheres at one process in this or inadequate processing 
is performed, an initial performance cannot be satisfied but the yield is reduced in many cases. It is carried out 
by the ED which raises the reliability of equipment continuing as this solution. However, processing of wafer 
processing making a film deposit or deleting is performed, and always trusting the processing state of present 
condition equipment, and producing it, since a cover processing states changing [ an unnecessary deposition 
film ] a processing indoor wall gradually and very severe conditions are demanded as the submicron field has 
very higher still possibility that a process tolerance will reduce the yield. 

[0003] For this reason, the process which inspects to the back before processing with a semiconductor device 
has increased very much. However, if the frequency of an inspection process is high, many evils have come 
out. 

[0004] (1) In order to add an inspection process to process down stream processing further, the time to 
product completion is prolonged. 

[0005] (2) In the wafer inspection for device managements, equipment cannot be worked but an equipment 
operating ratio falls until a judgment of groundbreaking is made by the inspection result 

[0006] As the above-mentioned solution, the method of distinguishing a device status with a process monitor is 

in JP.7-86167.A like a publication, and, as a result, it is going to reduce inspection frequency. 

[0007] There is a method of installing a small foreign matter monitor in process equipment directly like the 

publication to JP,4-152545,A as other solution methods. 

[0008] 

[Problem(s) to be Solved by the Invention] When reducing inspection frequency by always carrying out the 
monitor of the device status, it becomes important to grasp exactly change of a signal which gives 
abnormalities to extraction and wafer processing of the parameter which should be supervised. However, a long 
time is taken to establish reliability that accumulation and analysis of a vast quantity of data are required to 
extract the above-mentioned parameter, and sufficient 

[0009] On the other hand, reduction-izing of chip area or high integration is performed for every short period of 
time, and, as for a semiconductor product change of equipment itself is carried out depending on a process 
and the case. Even if it is going to arrange the database for monitors for every this time, sufficient reliability is 
not acquired, and it cannot be used for mass production as a result Therefore, sufficient consideration is not 
made by grant of a monitor about mass-production application considering many of inspection as substitution. 
[0010] Although it is not influenced of process change etc. on the other hand in order that the method which 
forms the conventional dust particle inspection into an on-machine to process equipment may acquire the 
information on a direct wafer, since it is premised on the influence of the vibration from equipment etc., and 
maintenance of an equipment throughput many of conventional inspection items, such as being limited only to 
discovery of a big foreign matter, cannot be replaced, and it does not serve as reduction of a fundamental 
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inspection load. There is little possibility that the aforementioned dust-particle-inspection device can be 
installed without furthermore changing a floor space to all equipments on an equipment configuration. 
[001 1] It is difficult to replace the inspection at the time of mass production in the correspondence to an 
individual component engineering like before as mentioned above. 

[0012] Moreover, it becomes indispensable carrying [ of that future production needs to separate those who 
are one of a wafer and the sources of raising dust as much as possible by detailed-ization of LSI that the wafer 
receipts and payments and conveyance by the help lead to the raising dust by the chipping etc. by planning 
diameterHzation of macrostomia of a wafer (200->300mmphi) from a viewpoint of the improvement in 
productivity, and shell automatic conveyance ] out 

[0013] Therefore, if it is going to carry out by the automatic conveyance vehicle including conveyance of an 
inspection wafer, in order to exceed a conveyance throughput, the processing wafer waiting state of a facility 
will increase and a capacity utilization rate will fall. 

[0014] There is JP,4-352342,A as a method for securing a conveyance throughput. This-patent is a method 
with which a stocker is adjoined, an inspection room is arranged, and an inspector checks the wafer from a 
stocker at any time while heightening wafer conveyance capacity by installing in a bay the independent 
conveyance way connected to conveyance between bays from a middle stocker and this middle stocker. 
however — if it is used for a device-status check of an inspection wafer in the case of the aforementioned 
method an inspection result — even coming out — sufficient consideration to be unable to perform 
groundbreaking of a product wafer has not accomplished When it does not have an inspection room in a bay, 
when priority always tends to be given only to an inspection wafer and it is going to convey it, the balance of 
the whole conveyance system collapses and a long time is needed [ conveyance between bays is needed, and ] 
by product completion as a result. Conversely, if an inspection room is prepared for every bay, the operating 
ratio of test equipment will fall, the increase in a unit count will be needed, and the increase in investment cost 
and an inspection staff will not be avoided. 

[0015] Although mileage between services will decrease if test equipment is individually arranged in a bay in 
order to reduce the waiting state of a facility, while an investment frame swells by making the number of test 
equipment increase to not changing, it becomes difficult to back up the number of times of conveyance at the 
time of test equipment failure. 

[0016] In order to raise conveyance capacity, interference between conveyance devices increases the increase 
in conveyance devices, such as AGV, or there is no big effect only by producing expansion of a conveyance 
space. 

[0017] Therefore, automation with many lines was limited to the part between bays or between bays, and in a 
bay, and it depended for other conveyances on the high help of flexibility. 

[0018] The purpose of this invention is to offer check system to which the inspection accompanying process 
processing does not affect groundbreaking of a product in the conventional semiconductor mass-production 
line. 
[0019] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, it is offering the 
conveyance system of an inspection wafer independently of conveyance of the product wafer accompanying 
process processing implementation, and it is offering the interface mechanism which can supply a wafer per 
sheet, without reducing TAT in the conveyance system of an inspection wafer from a process facility. 
Furthermore, in order to inspect the collected wafer efficiently, inspection and analysis equipment are arranged 
intensively. 

[0020] A product wafer is delivered and received between process processors through loading and the unload 
mechanism which were installed in the equipment transverse plane by AGV etc. as usual. If premised on the 
amount of conveyances of only a product wafer, since equipment does not stop in the product waiting state 
with shortage of conveyance capacity since it can presume in advance by the application process and the unit 
count and indefinite elements, such as inspection frequency, can be eliminated further, it is not necessary to 
see a superfluous margin and to build a conveyance system, and cost suppression can be aimed at 
[0021] an inspection wafer — usually — per [ a lot (usually 25 sheets) ] — although there are many cases of 
one sheet, this wafer is put on the takeoff connection of exclusive use after the end of process processing 
etc., without being contained by the cassette by which the product was laid A wafer is contained by the 
hermetically sealed enclosure of exclusive use in this portion, or it is put on an exclusive conveyance way in 
the state of raise in basic wages. 
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[0022] As for an exclusive conveyance way, the path to test equipment is constituted, and test equipment is 
collected as much as possible, and is installed. With the conventional line composition, conveyance of an 
inspection wafer was performed by the same conveyance system as a product wafer, or was performed with 
the help, and in order to reduce a conveyance load, test equipment was partially limited, even though it has 
arranged dispersedly or put together. By collecting inspection and analysis equipment, a wafer processor 
operating ratio becomes high, and while it can aim at the fall of plant-and-equipment investment, it becomes 
easy to back it up at the time of failure. Furthermore, the test equipment which the foreign matter level which 
should be managed becomes small and requires skill of SEM etc. with improvement in a process tolerance will 
increase increasingly from now on. However, since an expert is a small number, dispersion in inspection 
precision arises, or the inspection latency time increases. The sensitometry variation produced between the 
same equipment can amend easily by arranging test equipment in periphery, and specification of a poor cause 
is not overdue with precision dispersion. Thus, whenever the inspection facility has put together, inspection by 
the expert can expect by the minimum latency time. Moreover, when abnormalities are discovered by regular 
inspection, a detailed analysis can carry out continuously. 
[0023] 

[Embodiments of the Invention] Drawin g 1 is the diagram-plan showing the conveyance layout in the clean 
room which is one example of this invention. Although this view has described only the conveyance line 1 in 
[ of one ] a bay typically, the number of lines required for semiconductor product completion is arranged in 
fact 

[0024] Wafer conveyance between the processors in this invention is performed by containing a wafer to a 
wafer cassette like the usual case. Under the present circumstances, any in an unreserved state and the state 
where it was contained by the wafer case are sufficient as a wafer cassette. 

[0025] The bay conveyance line 3 is installed along the bay conveyance way 2, and the cassette stocker 4 is 
formed in contact with this bay conveyance line 3. The bay conveyance vehicle 6 of an owner orbit is usually 
installed near the ceiling portion from that this bay conveyance line 3 is not influenced of a processor 5, and 
securing conveyance capacity, the conveyance line 1 in a bay — the aforementioned cassette stocker 4 — an 
edge carrying out — the outside from the bay conveyance way 2 — being prolonged — this — it meets bay 
conveyance way 2 and a processor 5 is arranged Attachment and detachment of the wafer container 7 in an 
arbitrary position are possible for the conveyance line 1 in a bay, and, generally it is constituted by the 
conveyance vehicle 8 in a bay which two or more wafer containers 7 can arrange. 

[0026] Independently of the aforementioned conveyance line, the inspection conveyance line 10 is built through 
the equipment interface 9 from each processor 5. On this inspection conveyance line 10, it has two or more 
conveyance units 11. The inspection conveyance line 10 has common line 10a in a single-sided bay, is further 
collected by another line 10b between bays, and is combined with inspection and the analysis equipment area 
12. Here, it prevents being polluted with a conveyance line forming the space near a sealing state, and 
maintaining the interior by the air or inert gas which it defecated while a wafer conveys. 

[0027] This inspection and the analysis equipment area 12 consist of a stocker 13, test equipment area 14, and 
analysis equipment area 15. Here, test equipment points out for example, the thickness-measurement 
equipment which operating frequency uses daily highly. On the other hand, analysis equipment mainly points out 
measurement of the atom used when the defect of detail non-Ming occurs to a wafer, and molecule level. 
[0028] The conveyance vehicle 8 in a bay in which the wafer container 7 was laid moves along with the 
conveyance line 1 in a bay, it stops in front of a processor 5, and transfer of the wafer container 7 is 
performed. When each processor 5 was below the number of managements with the fixed number of foreign 
matters which the rule of product groundbreaking was decided for every processor, for example, usually 
processed the inspection wafer on process conditions before product wafer groundbreaking, and adhered to the 
wafer front face, construction work is started to a product wafer and the number of managements is exceeded, 
there is [ maintaining etc. and ]. 

[0029] The ****** wafer 16 picked out from the processor 5 is conveyed with the inspection conveyance line 
10 through the equipment interface 9, and is sent to inspection and the analysis area 12. In inspection and the 
analysis area 1 2, it is sent to the test equipment which should be carried out by the history card attached in 
the wafer cassette etc. sorting out, or analysis equipment When test equipment is crowded and ****** cannot 
be started, the wafer after an inspection end is kept by the stocker 13. 

[0030] Each inspection result is sent to a processor 5 through an information system, and the groundbreaking 
propriety of a product wafer is decided. Especially when abnormalities are discovered by the wafer, it analyzes 
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in detail in the analysis equipment (for example, atom, molecule identification equipment, etc. which used 
electron ray and X-ray) area 15, and it uses for the cure of the abnormalities in equipment, or the abnormalities 
in a process. 

[0031] The conveyance load of the inspection conveyance line 10 is low, and since an inspection result can be 
fed back to a processor 5 side in a short time, it can shorten the groundbreaking latency time of a product 
wafer, or the recovery time of equipment failure. 

[0032] Although the inspection conveyance line 10 is installed to all the processors 5 in _drawingj[ , it is 
possible also in processability ability being stabilized, for example, excluding installation of the inspection 
conveyance line 10 of the low processor 5 of inspection frequency, and inspection using the conveyance line 1 
in a bay, limiting to processor 5 group with high inspection frequency, and taking the balance of plant-and- 
equipment investment suppression and conveyance load reduction by building. 

[0033] Drawing 2 is one example of the equipment configuration which realizes this method. There is the load 
lock section 1 7 which exchanges the wafer container 7 between the conveyance vehicles 8 in a bay all over a 
processor 5. This load lock section 17 consists of a wafer container fixed part 18 which fixes two or more 
wafer containers 7, and the handling section 20 which has the arm 19 which supplies or collects wafers to the 
ejection processor 5 from the wafer container 7. The interface section 21 which adjoins this handling section 
20 and collects the inspection wafers 16 is installed. The deletion of still more unnecessary conveyance of the 
interface section 21 is attained by there being nothing only by the recovery mechanisms of the inspection 
wafer 16, and forming the inspection wafer 16 and the storage mechanism 22 which can stock the wafer 
container 7 further in the upper and lower sides of a wafer conveyance side. 

[0034] When carrying out product wafer inspection, the inspection wafers 16 which passed through the 
processing in the drawer processor 5 are first collected from the load lock section 17 with an arm 19 again, and 
it returns to the interface section 21. The inspection wafer 16 of the interface section 21 is pushed up up by 
the vertical mechanism 23, and it goes into the inspection conveyance line 10, and is carried to inspection and 
the analysis equipment area 12, and wafer inspection is carried out at any time. 

[0035] DrawingJ? is other one example of the equipment configuration which realizes this method. It has the 
vertical mechanism 22 in the load lock section 1 7, and the wafer container 7 is transported to the inspection 
conveyance line 10 after movement to height equivalent to the inspection conveyance line 10 after collecting 
the inspection wafers 16. Wafer supply on the inspection conveyance line 10 is attained without making the 
floor space of a processor 5 increase according to this method. 

[0036] Drawing 4 shows one example in the case of using the sheet wafer case 24 for collecting the inspection 
wafers 16 from the interface section 21. Although premised on movement of the wafer container 7 in drawin g 
5 , if the volume of a conveyance system is taken into consideration, it will be good to convey only the 
inspection wafer 16 and it will become possible in the state where it stopped low, in the required cleanliness in 
a conveyance system about dust antisticking under conveyance by putting a wafer into the sheet wafer case 
24 further. 

[0037] Where the intact inspection wafer 16 is inserted in the sheet wafer case 24, after plurality has lapped 
with the load lock section 1 7, it is laid on the vertical mechanism 22. From the topmost wafer, after sequential 
processing, it is returned to the sheet wafer case 24, and is carried with the inspection conveyance line 10 the 
whole case. 

[0038] Although the vertical mechanism 23 is united with a processor 5 by drawing 24 , you may install as a 
separate mechanism. 

[0039] DrawingJ) is the external view of the inspection conveyance line 10. Since required you TERITEI differs 
from a space for every equipment, in case an under floor or an equipment rear face builds a conveyance 
system, interference tends to produce it Then, a conveyance system is built into the ceiling portion of 
processor 5 transverse plane. The inspection wafers 1 6 for every bay are collected by fixing a wafer case to 
the conveyance unit 11 of an owner orbit 

[0040] As for the inspection conveyance line 10, it is good to build into the ceiling portion or under floor portion 
of the processor 5 whole surface so that it may not interfere with the conveyance line 1 in a bay, and the bay 
conveyance line 3. However, although cleanliness is high and conveyance in the unreserved state is possible for 
conveyance in a ceiling portion in a wafer directly under an air filter, in order to disturb the flow of the air of 
the whole equipment surface, it is necessary to make it convey, where a wafer is stood. 

[0041] Drawin gJ) is the external view of a clean room which installed inspection and the analysis equipment 
area 12 in another story. It is combined with inspection and the analysis equipment area 12 which were 
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established in the story in which the processor 5 is installed in the elevator 25, and another story in the part 
which the inspection conveyance line 10 converged. While distance from each processor 5 is made to the 
shortest and being able to isolate this inspection with much receipts and payments of people, and the analysis 
equipment area 12 by establishing inspection and the analysis equipment area 12 in another story, speeding up 
of inspection and reservation of inspection reliability become easy by stationing an inspection expert to under 
exclusive contract. 



[Translation done.] 
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